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August 10, 2021

Revised August 19, 2021

Mr. Tom Fantoni

MAS Building & Bridge, Inc.

18 Sharon Avenue

Norfolk, MA, 02056

Subject: Locks Pond Road Bridge Replacement

Control of Water Plan

Shutesbury, Massachusetts

Pare Project No.: 21139.00

Dear Mr. Fantoni:

Please find the attached design information for the Control of Water submittal to support the proposed repairs 

to the bridge over the Sawmill River along Locks Pond Road in Shutesbury, Massachusetts.  Included with the 

letter are:

1. Plans 

2. Bulk Bag Cofferdam Design Calculations

3. Pipe Flow Capacity Calculations

4. Scour Calculations

REVISION NOTES

As part of this revision Pare offers the following notes:

1. Several notes on Sheet 1.0 were added.

2. The pipe alignment and downstream cofferdam location on Sheet 2.0 were changed based on reviewer 

comments and MAS proposed alignments.

a. Note that alignments as shown on the plan are to be interpreted as general in nature, and the 

MAS may make changes in the field as needed due to field conditions.

b. As a result of the realignment of the piping, the overall pipe length has been changed to 

approximately 160 feet (from 179 feet) and one additional 22.5 degree bend has been added. 

Based on the equivalent pipe length chart submitted within this document a 45 degree bend is 

approximately equal to 21.5 feet.  As the reduction in overall pipe length is less than that of the 

equivalent length added due to the additional 22.5 degree bend, no changes were made to the 

supporting calculations. 

3. Minor grammatical edits were made to this document.

GENERAL METHODOLOGY

The following section describes the general methodology used to determine the parameters required to develop 

this control of water plan.
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Survey

Elevation information was obtained from the project drawings and documentation. 

In general, the channel elevation at the upstream limits of the work area varied between 822.0 and 822.5.  The 

channel elevation at the downstream limits of the work area was near elevation 821.2.  

The Lake Wyola Dam (MA00510) is located approximately 130-feet upstream of the project site.  The dam has 

a toe elevation of approximately 826.0 feet, a spillway elevation of 830.8 feet, a top of dam elevation of 834.0 

feet , and a low level outlet invert elevation of 822.87 feet.  The low-level outlet is an approximately 35-inch 

diameter PVC conduit.

Flow Requirements

Based on Section/Item 991.1 of the specifications and the Order of Conditions (DEP File #286-0270) from the 

Shutesbury Conservation Commission the dewatering system shall be “capable of re-routing the typical base 

flow through the adjacent dam of 8 cubic feet per second, with a contingency plan to increase the capacity of 

the dewatering system in the event of higher than expected seasonal flow or a large storm event”.   

According to the Streamstats regression equations for the site the average expected 50% duration flows are 6.8 

cfs year-round and 2.5 cfs for the month of August.

MAS intends to cofferdam the river to elevation 825.0 feet and install a 2x pipe by-pass system to 

accommodate the required flows.  The required base flows of 8 cfs can be passed with a single pipe, with a 

second pipe being included for contingent capacity. The system as designed, with 18-inch ID double wall 

corrugated HDPE pipes (22-inch OD, ADS pipe) is expected to be able to handle 9.5 cfs per pipe.  This will 

allow for approximately 1.5 feet of freeboard for at the design flow of 8 cfs and capacity for up to 19 cfs with 

no freeboard.  MAS also intends to have on-call a 12-inch diameter pump which can handle an additional 4600 

gpm (10.25 cfs).  Beyond those flow rates the cofferdam can be expected to overtop and flood the work area.

Cofferdam elevations were set to limit upstream water surface elevations to 826.5 during the 2-year storm 

event to limit the development of a tailwater along the Lake Wyola Dam.  Additional details on elevation 

determination are stated in the “Upstream Cofferdam Elevation” section of this letter.

Upstream Cofferdam Elevation

Channel surface elevations in the proposed location of the upstream cofferdam vary between 822.0 and 822.5 

feet.  It was assumed that bulkbags used to create the cofferdam could be filled such that they would measure 

2’-8” tall, by 3’-0” wide, by 3’-0” deep.  Only filling to 2’-8” tall fills the bag with less material than it can hold 

will allow the bag to conform to the channel and the bags surrounding.  

Pare modeled the capacity of the pipes in HydroCAD (Version 10.10-5a).  Based on the alignment of the by-

pass system, as shown on Sheet 2, the overall length of the pipes was assumed to be approximately 179 feet.  

Within the alignment of the pipe there are three proposed 22.5-degree bends and one 11.25-degree bend.  Based 

on the attached reference for equivalent lengths for pipe fittings, an equivalent length of 21.5 feet per bend has 

been assumed1, resulting in an overall pipe length of 263 feet and an assumed slope of 0.0038 ft/ft. The 

1 Note that the provided reference is for copper piping which has a Manning’s coefficient of 0.011, similar to that of HDPE pipe which 

ranges from 0.009 to 0.011.  Additionally the assumed equivalent length of 21.5 feet is for a single mitered 45 degree bend, which has 

been assumed for a single 22.5 degree and single 11.25 degree bends.  
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resulting upstream water elevations were compared to proposed cofferdam elevations.  Under normal flow 

conditions (i.e. less than 8 cfs) Pare assumed a downstream tailwater elevation of 821.5 feet.  Under the 2-year 

year storm event conditions a downstream tailwater of 825 feet was assumed.     

An upstream cofferdam elevation of 825 feet has been established.  Note that when flows exceed 20 cfs it is 

likely that there is limited time (less than 1 hours) before the cofferdam would be subject to overtopping.  In the 

event of a significant storm event overtopping of the cofferdam will occur.  The upstream cofferdam elevation 

has been set in part to allow for overtopping of the cofferdam for events up to the 2-year storm event without 

creating an upstream impoundment that would form a significant tailwater on the upstream dam.  As such the 

elevation of the Sawmill River during a 2-year event is estimated to be 826.4 feet.  In reviewing available 

survey of the upstream areas, it appears that the toe of the downstream slope for the Lake Wyola dam is near 

826.5 feet.  Further impacts to the discharge capacity of the dam were not evaluated.

2-year storm flow events were taken as defined in the StreamStats regression equations for the site.  

At this elevation, all cofferdam configurations have a factor of safety against sliding of 2.5 or greater and the 

resultant force is within the middle-third indicating that all configurations are stable against overturning.  If 

bottom of cofferdam elevations are below that stated within these procedures Pare must be contacted to re-

evaluate the cofferdam configuration in those areas.

Pipe Alignment

Based on an 18-inch diameter ADS pipe the overall pipe length will be approximately179 feet.  With an invert 

elevation of no higher than 822.5 and in outlet elevation of no higher than 821.5 the pipe will have an average 

slope of approximately 0.0055 ft/ft.  It is estimated that three 22.5-degree bends and one 11.25-degree bend 

will be required at each pipe.  If available bends up to 45-degrees may be used.  Pipes must maintain a constant 

downward slope from upstream to downstream; however steeper/shallower than the average 0.005 ft/ft are 

permissible.

Note that pipe lengths are approximate based on the proposed alignment shown on the attached drawings.  

Changes in slope and/or pipe location will affect the overall length of the pipe.  Pipe lengths as presented herein 

shall only be used for estimating overall quantities required.

Pipe Spacing

When passing through the upstream/downstream cofferdams and along their alignment, pipes shall 

maintain a minimum spacing such that compaction equipment can adequately compact granular fill materials 

between the pipes and beneath the spring lines.  This will allow for the packing of additional material between 

the pipes including soils, grout, or flowable fill cement in the event soils are washed out from beneath the pipe.  

Pipes shall not be touching at any point in their alignment.  When placing pipe, backfill material must be 

compacted beneath the spring line between and outside of the pipes, this may require wider spacing between 

the pipes.  Alternatively, narrower spacing may be feasible if the space beneath the springline between the 

pipes is filled with a flowable fill concrete material.  Note that when placing flowable fill material around the 

pipe spring lines the pipes will require anchoring or floating may occur.

Pipe Burial and Thrust Resistance

After passing through the upstream cofferdam the by-pass pipes are proposed to be buried along the alignment.  

Several sections of pipe may be exposed depending on natural grades through the in-field pipe alignment.  
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Exposed section of pipe shall be anchored as detailed at pipe joints.  Pipe anchoring may consist of three bulk 

bags along the same alignment with two bags on the outside of the pipes and a single bag set atop the pipes.  If 

pipes exhibit deflection from the bag set atop the pipes, a plate may be laid across the top of the pipe or 

material removed from the bag until deflection is negligible.

At buried bends along the pipe alignment a single 2’x2’x3’ concrete block or sand filled bulk bag can be placed 

for thrust resistance.  

Pipes must be buried with a minimum of 12-inches of material to support up to H-25 loading.  Backfill must be 

either Class I material or Class II material compacted to no less than 90% of the modified proctor value. For 

descriptions on fill classes see the table on the following page.2

Flow into Work Area

During preparation of this Control of Water Plan, three potential sources of water infiltration to the work area 

were identified: seepage under the upstream/downstream cofferdams, seepage into the excavation,  and 

overland flow from precipitation events. To address seepage under the cofferdams, Pare completed a seepage 

model in the Seep/w module of GeoStudio (version 11.1.0.22070).  Using available subsurface information 

provided in the drawing set, Pare modeled the seepage expected to flow under the cofferdam.  Pare modelled 

the effects that extending an impermeable membrane (i.e. polyethylene sheet) 20-feet upstream of the 

cofferdam to provide cutoff capacity.  In general, at the base of the cofferdam a seepage rate of 0.00015 cfs/ft 

of cofferdam was calculated assuming a maximum water surface elevation of 825 feet. With a cofferdam length 

of approximately 50 feet exposed to excavation the estimated inflow from seepage under the cofferdam is 2.5 

gpm (this value is acceptable for use on the downstream cofferdam as well

It is assumed that runoff water from the site will be limited due to the small footprint of the site.  If drains from 

exiting roadway drainage structure remain active during construction, pipes with couplings should be attached 

and run to the upstream or downstream cofferdams and discharge flows directly into the Sawmill River to be 

handled by the by-pass system.

Pare recommends that MAS have a variety of 2- and 3-inch diameter sumps onsite capable of pumping and 

discharging the stated flows.  At a minimum, sumps shall be placed at 20-foot intervals within the drainage 

trenches as shown on the plans.

2 “Depth of Burial for PVC Pipe”, Technical Bulletin, JM Eagle, January 2009.
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Pare recommends that MAS have on-site 3 additional 2-inch diameter pumps to handle flows more than those 

calculated or to supplement pumps in areas of concentrated flow.  The excavation of small diversion trenches 

or sandbag barriers (see Cofferdam Detail C-1) to collect surface waters and divert flow towards unwatering 

trenches and pumps may be required and should be completed by MAS at their discretion based on channel 

surface elevations and the exact location of outfalls.

Groundwater during Excavations

See “Flow into Work Areas” for expected groundwater flows.

Seepage & Slope Stability

Utilizing data from the existing boring logs provided in the Contract Drawings, soil properties were developed 

for the in-situ soils using references which correlate blow count data from SPT sampling with geotechnical 

properties of soil.  These properties were used to develop a seepage and slope stability model of the proposed 

cofferdam geometry.  Seepage rates were calculated assuming a drainage trench along the base of the 

cofferdam and base of the excavation and results are presented in the “Flow into Work Areas” section of this 

letter. Drainage trenches were installed at these locations to reduce the water pressure on the excavation slope 

and lower the groundwater table below the bottom of excavations. Slope stabilities were calculated utilizing the 

pore water pressures developed in the seepage models.  Factors of safety for slope stability above 1.2 were 

considered acceptable for temporary construction conditions.  Critical to maintaining the presented slope 

stabilities are the following conditions:

 The excavated slope can be no steeper than 2H:1V.

 Drainage trenches must be installed as shown on the dewatering plans.

Scour Considerations

During an overtopping event it can be expected that flow will slowly rise above the cofferdam and spill onto 

the downstream toe of the cofferdam.  This process will be a slow progression and it is expected that the work 

area will flood to the tailwater elevation prior to the development of significant flows.  Based on an estimated 

flood elevation of 2-inches above the cofferdam it will take less than 30 minutes to flood the work area The 

presence of a tailwater will limit the development of scour forces.  However, to deal with initial overtopping 

the reinforced polyethylene sheets extending 4 feet beyond the toe of the cofferdam will be sufficient to prevent 

scour at the toe of the cofferdam.  MAS will also implement actions within the Construction Flood 

Contingency Plans (under a separate cover).  Once the work area has been flooded risk of scour is reduced.

Scour Force Calculations were based upon two methodologies: Veronese (1973) and Schoklitsch (1932). The 

Veronese method is based solely upon the differential height between the upstream and downstream water 

elevations and flow, while the Schoklitsch method considers the size of the subgrade within the scour area. 

During the start of a flood event the downstream side of a cofferdam is “in the dry” and as such would be the 

point at which the scour energy is at its greatest.  However, overtopping flows will increase slowly allowing for 

the work area to flood and a tailwater to develop.  As the tailwater develops the differential height between the 

overtopping flow and the tailwater will reduce and in turn reduce the potential scour depth. As noted in the 

preceding paragraph the time in which the excavation is anticipated to be filled with water is assumed to occur 

prior to extensive scour forces being able to develop. Based on this methodology, should overtopping occur or 

be about to occur, it is recommended that MAS use available riprap on-site to line the downstream side of both 

cofferdams.



Mr. Tom Fantoni (6) August 10, 2021

Revised August 19, 2021

The calculations performed are for overtopping flows at the cofferdam, soils to the left and right of the 

cofferdam will still be subject to scour from flows due to overland flows. To avoid scour related to overland 

flow MAS shall follow the notes set forth in the Construction Flood Contingency section of the Contract 

Drawings and General Notes sheet.

At the discharge pipes 4-to-8-inch riprap will need to be placed within 5 feet of the pipe discharges to address 

initial discharge from the pipes.  Following that distance, the natural river channel bedding will be sufficient to 

resist discharge velocities given expected elevated tailwater conditions at the point of discharge. If existing 

channel bedding meets these requirements additional riprap is not needed.  If riprap is not available, MAS can 

used rubber tire blast mats at the pipe outfalls.

CONTROL OF WATER PROCEDURES

The descriptions and sequences for the construction of the anticipated control of water elements can be found 

on Sheet 1.0 General Notes of the attached drawings.  Sequences include installation of the bulk bag temporary 

cofferdams, installation of sumps for water control within the cofferdams, and the removal of the installed 

control of water systems at the completion and acceptance of the work.

Material Notes

The attached calculations were completed using the following materials.  If MAS plans to use other materials to 

complete the work the materials shall at a minimum meet the product specifications for these materials.  If it 

cannot be confirmed or it is known that the proposed product does not meet the minimum specifications of the 

stated items, then Pare shall be contacted to review the calculations with the material properties of the proposed 

products.

1. By-Pass Pipe:

a. All by-pass pipe to be push fitting ADS N-12 ST IB pipe

b. Have a inside diameter of 18-inches (22-inch outside Diameter).

c. HDPE to be PE2XXX, PE3XXX or PE4XXX pipe

2. Bulk Bags

a. As Manufactured by Mutual Industries, Inc. or equal.

b. To have a 5:1 Safety Factor

MONITORING PROCEDURES

During the progression of the project the site will be exposed to a variety of environmental, meteorological, and 

man-made conditions.  The site foreman or superintendent should inspect the cofferdam at the beginning of 

each shift.  Prior to using the cofferdam any damaged portions or potentially hazardous conditions within the 

cofferdam should be remedied.  Potential hazards to look for include, but are not limited to:

 Piping or boiling water rising from the ground surface within the cofferdam area;

 Displaced/gaps between super sack sandbag sections of the cofferdam;

 Sliding or leaning sections of the cofferdam;

 Rips in sandbags that is allowing or has the potential to allow the contents to spill out (on lower 

sections this could result in destabilization of stacked bags);

 Rips in polyethylene sheeting (reducing the cutoff ability of the cofferdam system); 

 Increased river flow and/or forecasted flows;

 Increased amounts of water within the cofferdam area; 
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 Increased discharge rates of dewatering pumps without a change in river flow conditions;

 Debris within the cofferdam area;

 Change in any of the above conditions due to construction induced vibrations; and

 Contractor equipment striking the cofferdam.

Conditions that may lead to heightened levels of monitoring include, but are not limited to:

 Weather forecasts indicating precipitation events.

 Upstream dam owners discharging elevated amounts of water (MA00510 Lake Wyola Dam, Owned by 

the Town of Shutesbury) in response to or anticipation of a significant rainfall event or to implement a 

winter drawdown.

The Contractor should be aware of these events and how they relate to rising water levels.  Throughout the 

duration of the project, water levels and the effects of varying water levels on the cofferdam should be 

monitored.  Modifications made to the cofferdam should be logged and reported to the Engineer. 

The Owner of the Lake Wyola dam is the Town of Shutesbury.  In the event of an emergency that may impact 

the dam, the primary contact is the Fire Chief, Mr. Walter Tibbetts, who can be reached at 413-259-1211.

The Operator of the Lake Wyola dam is the Lake Wyola Advisory Committee.  The primary contact is Mr. 

Mark Rivers and can be reached at 413-367-9945.  The dam keeper is Mr. Howard Kinder and can be reached 

at 413-367-9515.

Please call us at 508-543-1755 if you have questions or need additional information.

Sincerely,

PARE CORPORATION

David R. Caouette, P.E. J. Mathew Bellisle, P.E.

Senior Project Engineer Senior Vice President/Project Reviewer



PLANS AND NOTES

SHEET 1:   General Notes

SHEET 2.0:  Site Plan

SHEET 3.0:  Cofferdam Details









CONTROL OF WATER 

DESIGN CALCULATIONS



Calculation Cover Sheet

Project #: 21139.00

Project: MAS Shutesbury Control of Water

Subject/Task: Sandbag Cofferdam and pipe calculations

Status: Review

Date: 07/28/2021

Design basic: 

1. Determine global stability and scour protection required for the anticipated sandbag cofferdam

2. Determine anticipated thrust force and thrust block design.

Provided:

1. Plan set of anticipated control of water (From MAS).

2. Pipe 18 inch inner diameter ADS N-12 ST IB.

General Assumptions:

1. Water Density = 62.4 lb/ft^3

2. Unit weight of sandbag material is 115 lb/ft^3

3. Interface friction angle between bags and channel floor is 38-degrees

4. 2-year design storm event will occur at elevation 826.3 with a flow rate of 244 cfs.

5. Water levels will raise gradually as to not impart an impact load on the cofferdam.

7. Burial material for pipe shall be of Class I or Class II in accordance with the requirements in 

technical document 2.02 provided by ADS design manual.

8.Channel floor materials are Class 8 medium dense to dense materials or better in accordance with 

Table 1806.2a of Chapter 18 of the Massachusetts Supplements to the IBC, capable of an allowable 

bearing capacity of 6000 psf.

9. Ice Loading not considered.

10. Earthquake Loading not considered.

References:

1. USGS StreamStats, https://streamstats.usgs.gov/ss/

2. Handbook of PE Pipe, Plastics Pipe Institute, Second Edition, 2008.

3. ADS Drainage Handbook

4. Technical Note 2.02, ADS, September 2008.

Results:

ADS N-12 Pipe shall be able to withstand pipe crushing conditions under H-25 loading as specified by 

the technical documents provided by the manufacturers. It is anticipated a double sandbag wall one sand 

bag high shall meet global stability requirements with scour protection during the 2 year flood event. It 

is anticipated a two sand bag high wall shall also meet global and internal stability requirements for the 

2 year storm. The two sandbag high wall is anticipated to require greater scour protection

Calculation by: Jon Paul Nanni II Engineer I

Name Position Signature

Checked  by: David R Caouette Senior Project Engineer

Name Position Signature



SUPERSACK PARAMETERS (assumed):

≔γf 115 pcf unit weight of fill 

≔Bl 36 in length of bag

≔Bw 36 in width of bag

≔Bh 32 in height of bag

≔Bv =⋅⋅Bl Bw Bh 24 ft
3 Volume of bag

≔Bwt =⋅Bv γf
⎛⎝ ⋅2.76 103 ⎞⎠ lbf Weight of bag

SANDBAG PARAMETERS (assumed):

≔γf 115 pcf unit weight of fill typical filled sandbag length 

and width is 12"x18" however 

for ease of calculation a 

36"x36" size will be assumed 

uniformly under the supersack.

≔sbl 36 in length of bag

≔sbw 36 in width of bag

≔sbh 3 in height of bag

≔sbv =⋅⋅sbl sbw sbh 2.25 ft
3 Volume of bag

≔sbwt =⋅sbv γf 258.75 lbf Weight of bag

WATER PARAMETERS (assumed):

≔γw 62.4 pcf unit weight of water

GENERAL PARAMETERS (assumed):

≔ϕbi 32 deg Interaction angle between bags (internal stability)

≔ϕbe 38 deg Interaction angle between bags and canal (external stability)

≔FB 0 in Freeboard

≔TOC 825 ft Top of Cofferdam Elevation



BAG CONFIGURATION "A-1" (GLOBAL):

Geometry

≔ha1 =Bh 2.667 ft height of cofferdam

≔wa1 =Bl 3 ft base width of cofferdam

≔hwa1 =-ha1 FB 2.667 ft height of water

Resisting Forces

≔Fva1 =Bwt
⎛⎝ ⋅2.76 103 ⎞⎠ lbf Weight of cofferdam

≔Ffa1 =⋅Fva1 tan⎛⎝ϕbe
⎞⎠ ⎛⎝ ⋅2.156 103 ⎞⎠ lbf Sliding Friction of cofferdam

≔yba1 =――
wa1

2
1.5 ft Moment arm

≔Mra1 =⋅Bwt yba1
⎛⎝ ⋅4.14 103 ⎞⎠ ⋅lbf ft Resisting Moment of cofferdam

Driving Forces

≔Fda1 =⋅⋅⋅0.5 γw ⎛⎝hwa1⎞⎠
2

Bw 665.6 lbf Horizontal force of water

≔ywa1 =――
hwa1

3
0.889 ft Moment arm

≔Moa1 =⋅Fda1 ywa1 591.644 ⋅lbf ft Overturning Moment of water

Sliding Resistance

≔FSsa1 =――
Ffa1

Fda1

3.24 ≔FSslda1 =if ⎛⎝ ,,≥FSsa1 1.5 “OK” “NG”⎞⎠ “OK”

CHECK ECCENTRICITY

≔ea1 =-――
wa1

2
―――――
⎛⎝ -Mra1 Moa1

⎞⎠
Fva1

0.214 ft check ≔Xra1 =――――
-Mra1 Moa1

Fva1

1.286 ft

If e<w/6, then FS OK 

aganst overturning.

=――
wa1

3
1 ft

=――
wa1

6
0.5 ft

Overturning Resistance

≔eccentricity =if
⎛
⎜
⎝

,,≤||ea1|| ――
wa1

6
“OK” “NG”

⎞
⎟
⎠
“OK”

≔qta1 =⋅――
Fva1

wa1

⎛
⎜
⎝
+1 ⋅6 ――

ea1

wa1

⎞
⎟
⎠
⎛⎝ ⋅1.314 103 ⎞⎠ plf pressure at toe ≔FSma1 =――

Mra1

Moa1

7

≔qha1 =⋅――
Fva1

wa1

⎛
⎜
⎝
-1 ⋅6 ――

ea1

wa1

⎞
⎟
⎠
525.57 plf pressure at heel 



BAG CONFIGURATION "A-2" (GLOBAL):

Geometry

≔ha2 =+Bh ⋅2 sbh 3.167 ft height of cofferdam

≔wa2 =Bl 3 ft base width of cofferdam

≔hwa2 =-ha2 FB 3.167 ft height of water

Resisting Forces

≔Fva2 =+Bwt ⋅2 sbwt
⎛⎝ ⋅3.278 103 ⎞⎠ lbf Weight of cofferdam

≔Ffa2 =⋅Fva2 tan⎛⎝ϕbe
⎞⎠ ⎛⎝ ⋅2.561 103 ⎞⎠ lbf Sliding Friction of cofferdam

≔yba2 =――
wa2

2
1.5 ft Moment arm

≔Mra2 =⋅Bwt yba2
⎛⎝ ⋅4.14 103 ⎞⎠ ⋅lbf ft Resisting Moment of cofferdam

Driving Forces

≔Fda2 =⋅⋅⋅0.5 γw ⎛⎝hwa2⎞⎠
2

Bw 938.6 lbf Horizontal force of water

≔ywa2 =――
hwa2

3
1.056 ft Moment arm

≔Moa2 =⋅Fda2 ywa2 990.744 ⋅lbf ft Overturning Moment of water

Sliding Resistance

≔FSsa2 =――
Ffa2

Fda2

2.73 ≔FSslda2 =if ⎛⎝ ,,≥FSsa2 1.5 “OK” “NG”⎞⎠ “OK”

CHECK ECCENTRICITY

≔ea2 =-――
wa2

2
―――――
⎛⎝ -Mra2 Moa2

⎞⎠
Fva2

0.539 ft check ≔Xra2 =――――
-Mra2 Moa2

Fva2

0.961 ft

If e<w/6, then FS OK 

aganst overturning.

=――
wa2

3
1 ft

=――
wa2

6
0.5 ft

Overturning Resistance

≔eccentricity =if
⎛
⎜
⎝

,,≤||ea2|| ――
wa2

6
“OK” “NG”

⎞
⎟
⎠
“NG”

≔qta2 =⋅――
Fva2

wa2

⎛
⎜
⎝
+1 ⋅6 ――

ea2

wa2

⎞
⎟
⎠
⎛⎝ ⋅2.27 103 ⎞⎠ plf pressure at toe ≔FSma2 =――

Mra2

Moa2

4.18

≔qha2 =⋅――
Fva2

wa2

⎛
⎜
⎝
-1 ⋅6 ――

ea2

wa2

⎞
⎟
⎠
-85.496 plf pressure at heel 



BAG CONFIGURATION "B-1" (GLOBAL):

Geometry

≔hb1 =⋅2 Bh 5.333 ft height of cofferdam

≔wb1 =⋅2 Bl 6 ft base width of cofferdam

≔hwb1 =-hb1 FB 5.333 ft height of water

Resisting Forces

≔Fvb1 =⋅3 Bwt
⎛⎝ ⋅8.28 103 ⎞⎠ lbf Weight of cofferdam

≔Ffb1 =⋅Fvb1 tan⎛⎝ϕbe
⎞⎠ ⎛⎝ ⋅6.469 103 ⎞⎠ lbf Sliding Friction of cofferdam

≔Mrb1 =⋅Bwt
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Driving Forces

≔Fdb1 =⋅⋅⋅0.5 γw ⎛⎝hwb1⎞⎠
2

Bl
⎛⎝ ⋅2.662 103 ⎞⎠ lbf Horizontal force of water

≔ywb1 =――
hwb1

3
1.778 ft Moment arm

≔Mob1 =⋅Fdb1 ywb1
⎛⎝ ⋅4.733 103 ⎞⎠ ⋅lbf ft Overturning Moment of water

Sliding Resistance

≔FSsb1 =――
Ffb1

Fdb1

2.43 ≔FSsldb1 =if ⎛⎝ ,,≥FSsb1 1.5 “OK” “NG”⎞⎠ “OK”

CHECK ECCENTRICITY

≔eb1 =-――
wb1

2
―――――
⎛⎝ -Mrb1 Mob1

⎞⎠
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591.141 plf pressure at heel 



BAG CONFIGURATION "B-2" (GLOBAL):

Geometry

≔hb2 =+⋅2 Bh ⋅2 sbh 5.833 ft height of cofferdam

≔wb2 =⋅2 Bl 6 ft base width of cofferdam

≔hwb2 =-hb2 FB 5.833 ft height of water

Resisting Forces

≔Fvb2 =+⋅3 Bwt ⋅2 sbwt
⎛⎝ ⋅8.798 103 ⎞⎠ lbf Weight of cofferdam

≔Ffb2 =⋅Fvb2 tan⎛⎝ϕbe
⎞⎠ ⎛⎝ ⋅6.873 103 ⎞⎠ lbf Sliding Friction of cofferdam

Resisting 

Moment of 

cofferdam
≔Mrb2 =+⋅Bwt
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⎛⎝ ⋅2.639 104 ⎞⎠ ⋅lbf ft

Driving Forces

≔Fdb2 =⋅⋅⋅0.5 γw ⎛⎝hwb2⎞⎠
2

Bl
⎛⎝ ⋅3.185 103 ⎞⎠ lbf Horizontal force of water

≔ywb2 =――
hwb2

3
1.944 ft Moment arm

≔Mob2 =⋅Fdb2 ywb2
⎛⎝ ⋅6.193 103 ⎞⎠ ⋅lbf ft Overturning Moment of water

Sliding Resistance

≔FSsb2 =――
Ffb2

Fdb2

2.16 ≔FSsldb2 =if ⎛⎝ ,,≥FSsb2 1.5 “OK” “NG”⎞⎠ “OK”

CHECK ECCENTRICITY

≔eb2 =-――
wb2

2
―――――
⎛⎝ -Mrb2 Mob2

⎞⎠
Fvb2

0.704 ft check ≔Xrb2 =――――
-Mrb2 Mob2
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2.296 ft

If e<w/6, then FS OK 

aganst overturning.
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Overturning Resistance
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⎠
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≔qtb2 =⋅――
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⎜
⎝
+1 ⋅6 ――

eb2

wb2

⎞
⎟
⎠
⎛⎝ ⋅2.498 103 ⎞⎠ plf pressure at toe ≔FSmb2 =――

Mrb2

Mob2

4.26

≔qhb2 =⋅――
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⎜
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⎠
434.074 plf pressure at heel 



BAG CONFIGURATION "A-1" (Internal): This applies for the internal stability of the 

top bag for Configurations A-2, B-1, B-2.

Geometry

≔ha1 =Bh 2.667 ft height of cofferdam

≔wa1 =Bl 3 ft base width of cofferdam

≔hwa1 =-ha1 FB 2.667 ft height of water

Resisting Forces

≔Fva1 =Bwt
⎛⎝ ⋅2.76 103 ⎞⎠ lbf Weight of cofferdam

≔Ffa1i =⋅Fva1 tan⎛⎝ϕbi
⎞⎠ ⎛⎝ ⋅1.725 103 ⎞⎠ lbf Sliding Friction of cofferdam

Driving Forces

≔Fda1i =⋅⋅⋅0.5 γw ⎛⎝hwa1⎞⎠
2

Bw 665.6 lbf Horizontal force of water

Internal Sliding Resistance

≔FSsa1i =――
Ffa1i

Fda1i

2.59 ≔FSslda1i =if ⎛⎝ ,,≥FSsa1i 1.5 “OK” “NG”⎞⎠ “OK”

BAG CONFIGURATION "B-1" (Internal):This applies for the internal stability of 

the top bag for Configurations B-2, C-1 and C-2.

Geometry

≔hb1 =⋅2 Bh 5.333 ft height of cofferdam

≔wb1 =⋅2 Bl 6 ft base width of cofferdam

≔hwb1 =-hb1 FB 5.333 ft height of water

Resisting Forces

≔Fvb1 =⋅3 Bwt
⎛⎝ ⋅8.28 103 ⎞⎠ lbf Weight of cofferdam

≔Ffb1i =⋅Fvb1 tan⎛⎝ϕbi
⎞⎠ ⎛⎝ ⋅5.174 103 ⎞⎠ lbf Sliding Friction of cofferdam

Driving Forces

≔Fdb1i =⋅⋅⋅0.5 γw ⎛⎝hwb1⎞⎠
2

Bl
⎛⎝ ⋅2.662 103 ⎞⎠ lbf Horizontal force of water

Sliding Resistance

≔FSsb1i =――
Ffb1i

Fdb1i

1.94 ≔FSsldb1i =if ⎛⎝ ,,≥FSsb1i 1.5 “OK” “NG”⎞⎠ “OK”



SUMMARY OF COFFERDAM RESULTS:

Configuration F.S. Sliding F.S. Overturning Eccentricity Max. Bearing Pressure

A-1 =FSsa1 3.24 =FSma1 6.997 =qta1
⎛⎝ ⋅1.314 103 ⎞⎠ plf

A-2 =FSsa2 2.728 =FSma2 4.179 =qta2
⎛⎝ ⋅2.27 103 ⎞⎠ plf

B-1 =FSsb1 2.43 =FSmb1 5.248 Within middle 

third for all 

configurations

=qtb1
⎛⎝ ⋅2.169 103 ⎞⎠ plf

B-2 =FSsb2 2.158 =FSmb2 4.262 =qtb2
⎛⎝ ⋅2.498 103 ⎞⎠ plf

A-1 internal =FSsa1i 2.591 Same as external Same as external

B-1 internal =FSsb1i 1.943 Same as external Same as external

Configuration Min. / Max. Bearing Pressure Lowest Allowable Bottom El.

A-1 =qha1 525.57 plf =qta1
⎛⎝ ⋅1.314 103 ⎞⎠ plf ≔BOTa1 =-TOC ha1 822.333 ft

A-2 =qha2 -85.496 plf =qta2
⎛⎝ ⋅2.27 103 ⎞⎠ plf ≔BOTa2 =-TOC ha2 821.833 ft

B-1 =qhb1 591.141 plf =qtb1
⎛⎝ ⋅2.169 103 ⎞⎠ plf ≔BOTb1 =-TOC hb1 819.667 ft

B-2 =qhb2 434.074 plf =qtb2
⎛⎝ ⋅2.498 103 ⎞⎠ plf ≔BOTb2 =-TOC hb2 819.167 ft
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HydroCAD® 10.10-5a  s/n 10894  © 2020 HydroCAD Software Solutions LLC

Summary for Pond 79P: 2x18 inch TOC @825.0, 2-yr storm

[58] Hint: Peaked 807.08' above defined flood level

Inflow = 244.00 cfs @ 0.00 hrs,  Volume= 1,452.909 af,  Incl. 244.00 cfs Base Flow
Outflow = 244.00 cfs @ 0.00 hrs,  Volume= 1,452.909 af,  Atten= 0%,  Lag= 0.0 min
Primary = 15.82 cfs @ 0.00 hrs,  Volume= 94.186 af
Secondary = 228.18 cfs @ 0.00 hrs,  Volume= 1,358.723 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 826.35' @ 0.00 hrs
Flood Elev= 19.27'

Device Routing     Invert Outlet Devices

#1 Primary 822.50' 18.0"  Round Culvert X 2.00   
L= 263.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 822.50' / 821.50'   S= 0.0038 '/'   Cc= 1.000   
n= 0.010  PVC, smooth interior,  Flow Area= 1.77 sf   

#2 Secondary 825.00' 45.0' long  (Profile 17) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48  1.97  2.46  2.95   
Coef. (English)  2.84  3.13  3.26  3.30  3.31  3.31   

Primary OutFlow  Max=15.82 cfs @ 0.00 hrs  HW=826.35'  TW=825.00'   (Fixed TW Elev= 825.00')
1=Culvert  (Outlet Controls 15.82 cfs @ 4.48 fps)

Secondary OutFlow  Max=228.18 cfs @ 0.00 hrs  HW=826.35'  TW=825.00'   (Fixed TW Elev= 825.00')
2=Broad-Crested Rectangular Weir  (Weir Controls 228.18 cfs @ 3.75 fps)



 Unable to open rainfall file: PF_Depth_English_PDS (1) 24-hr S1Cannot open file C:\Program Files (
  Printed  8/5/2021Prepared by HP Inc.

HydroCAD® 10.10-5a  s/n 10894  © 2020 HydroCAD Software Solutions LLC

Stage-Discharge for Pond 79P: 2x18 inch TOC @825.0, 2-yr storm

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

822.50 0.00 0.00 0.00
822.55 0.00 0.00 0.00
822.60 0.00 0.00 0.00
822.65 0.00 0.00 0.00
822.70 0.00 0.00 0.00
822.75 0.00 0.00 0.00
822.80 0.00 0.00 0.00
822.85 0.00 0.00 0.00
822.90 0.00 0.00 0.00
822.95 0.00 0.00 0.00
823.00 0.00 0.00 0.00
823.05 0.00 0.00 0.00
823.10 0.00 0.00 0.00
823.15 0.00 0.00 0.00
823.20 0.00 0.00 0.00
823.25 0.00 0.00 0.00
823.30 0.00 0.00 0.00
823.35 0.00 0.00 0.00
823.40 0.00 0.00 0.00
823.45 0.00 0.00 0.00
823.50 0.00 0.00 0.00
823.55 0.00 0.00 0.00
823.60 0.00 0.00 0.00
823.65 0.00 0.00 0.00
823.70 0.00 0.00 0.00
823.75 0.00 0.00 0.00
823.80 0.00 0.00 0.00
823.85 0.00 0.00 0.00
823.90 0.00 0.00 0.00
823.95 0.00 0.00 0.00
824.00 0.00 0.00 0.00
824.05 0.00 0.00 0.00
824.10 0.00 0.00 0.00
824.15 0.00 0.00 0.00
824.20 0.00 0.00 0.00
824.25 0.00 0.00 0.00
824.30 0.00 0.00 0.00
824.35 0.00 0.00 0.00
824.40 0.00 0.00 0.00
824.45 0.00 0.00 0.00
824.50 0.00 0.00 0.00
824.55 0.00 0.00 0.00
824.60 0.00 0.00 0.00
824.65 0.00 0.00 0.00
824.70 0.00 0.00 0.00
824.75 0.00 0.00 0.00
824.80 0.00 0.00 0.00
824.85 0.00 0.00 0.00
824.90 0.00 0.00 0.00
824.95 0.00 0.00 0.00
825.00 0.00 0.00 0.00
825.05 4.47 3.04 1.43

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

825.10 8.34 4.30 4.04
825.15 12.69 5.27 7.42
825.20 17.52 6.08 11.43
825.25 22.78 6.80 15.97
825.30 28.45 7.45 21.00
825.35 34.51 8.05 26.46
825.40 40.94 8.60 32.33
825.45 47.71 9.13 38.58
825.50 54.90 9.62 45.28
825.55 62.87 10.09 52.78
825.60 71.30 10.54 60.76
825.65 80.18 10.97 69.21
825.70 89.51 11.38 78.12
825.75 99.29 11.78 87.51
825.80 109.52 12.17 97.35
825.85 120.21 12.54 107.67
825.90 131.35 12.91 118.44
825.95 142.94 13.26 129.68
826.00 154.69 13.61 141.08
826.05 166.37 13.94 152.43
826.10 178.39 14.27 164.12
826.15 190.74 14.59 176.15
826.20 203.44 14.90 188.54
826.25 216.47 15.21 201.26
826.30 229.83 15.51 214.32
826.35 243.53 15.81 227.72

During a 2 year storm
event tailwater
conditions limit
discharge flows below
elevation 825.00
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HydroCAD® 10.10-5a  s/n 10894  © 2020 HydroCAD Software Solutions LLC

Summary for Pond 78P: 2x18 inch TOC @825.0, 19cfs

[58] Hint: Peaked 805.73' above defined flood level

Inflow = 19.00 cfs @ 0.00 hrs,  Volume= 113.136 af,  Incl. 19.00 cfs Base Flow
Outflow = 19.00 cfs @ 0.00 hrs,  Volume= 113.136 af,  Atten= 0%,  Lag= 0.0 min
Primary = 19.00 cfs @ 0.00 hrs,  Volume= 113.136 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 825.00' @ 0.00 hrs
Flood Elev= 19.27'

Device Routing     Invert Outlet Devices

#1 Primary 822.50' 18.0"  Round Culvert X 2.00   
L= 273.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 822.50' / 821.50'   S= 0.0037 '/'   Cc= 1.000   
n= 0.010  PVC, smooth interior,  Flow Area= 1.77 sf   

#2 Secondary 825.00' 45.0' long  (Profile 17) Broad-Crested Rectangular Weir   
Head (feet)  0.49  0.98  1.48  1.97  2.46  2.95   
Coef. (English)  2.84  3.13  3.26  3.30  3.31  3.31   

Primary OutFlow  Max=19.00 cfs @ 0.00 hrs  HW=825.00'  TW=821.50'   (Fixed TW Elev= 821.50')
1=Culvert  (Barrel Controls 19.00 cfs @ 5.38 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=825.00'  TW=821.50'   (Fixed TW Elev= 821.50')
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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HydroCAD® 10.10-5a  s/n 10894  © 2020 HydroCAD Software Solutions LLC

Stage-Discharge for Pond 78P: 2x18 inch TOC @825.0, 19cfs

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

822.50 0.00 0.00 0.00
822.55 0.02 0.02 0.00
822.60 0.08 0.08 0.00
822.65 0.19 0.19 0.00
822.70 0.34 0.34 0.00
822.75 0.54 0.54 0.00
822.80 0.78 0.78 0.00
822.85 1.06 1.06 0.00
822.90 1.39 1.39 0.00
822.95 1.75 1.75 0.00
823.00 2.15 2.15 0.00
823.05 2.57 2.57 0.00
823.10 3.03 3.03 0.00
823.15 3.52 3.52 0.00
823.20 4.03 4.03 0.00
823.25 4.57 4.57 0.00
823.30 5.12 5.12 0.00
823.35 5.70 5.70 0.00
823.40 6.29 6.29 0.00
823.45 6.90 6.90 0.00
823.50 7.51 7.51 0.00
823.55 8.14 8.14 0.00
823.60 8.77 8.77 0.00
823.65 9.41 9.41 0.00
823.70 10.04 10.04 0.00
823.75 10.68 10.68 0.00
823.80 11.31 11.31 0.00
823.85 11.93 11.93 0.00
823.90 12.55 12.55 0.00
823.95 13.15 13.15 0.00
824.00 13.73 13.73 0.00
824.05 14.28 14.28 0.00
824.10 14.81 14.81 0.00
824.15 15.31 15.31 0.00
824.20 15.77 15.77 0.00
824.25 16.18 16.18 0.00
824.30 16.53 16.53 0.00
824.35 16.80 16.80 0.00
824.40 16.98 16.98 0.00
824.45 17.00 17.00 0.00
824.50 16.46 16.46 0.00
824.55 16.73 16.73 0.00
824.60 17.00 17.00 0.00
824.65 17.26 17.26 0.00
824.70 17.52 17.52 0.00
824.75 17.78 17.78 0.00
824.80 18.03 18.03 0.00
824.85 18.28 18.28 0.00
824.90 18.52 18.52 0.00
824.95 18.77 18.77 0.00
825.00 19.01 19.01 0.00

Capacity just prior to
overtopping.



ENGINEERING INFORMATION - PIPE RESISTANCE
AND MUELLER PRODUCT FLOW DATA 16.27

REV. 4-99

Equivalent resistence of bends, fittings, and valves, length of straight pipe in feet *

FLOW DATA THROUGH MUELLER SERVICE MATERIALS EXPRESSED AS EQUIVALENT LENGTHS OF STRAIGHT PIPE

Screwed fittings 90° welding elbows & smooth bends Miter elbows
(No. of miters)

Welding
tees

Valves
(screwed, flanged, or welded)

45°
ell

90°
ell

180°
close
return
bends

Tee
R/d
= 1

R/d
=1-1/2

R/d
= 2

R/d
= 4

R/d
= 6

R/d
= 8 1-45° 1-60° 1-90° 2-90° 3-90° Forge

d
Miter Gate Globe Angle

Swing
Check

k factor = 0.42 0.90 2.00 1.80 0.48 0.36 0.27 0.21 0.27 0.36 0.45 0.90 1.80 0.60 0.45 1.35 1.80 0.21 10 5.0 2.5
L/d' ration= 14 30 67 60 16 12 9 7 9 12 15 30 60 20 15 45 60 7 333 167 83

Nom.
Pipe
Size

(inches)

Inside
diam.

d
(inches )
Sched.

40 L = equivalent length in feet of schedule 40 (standard weight) straight pipe
1/2 0.622 0.73 1.55 3.47 3.10 0.83 0.62 0.47 0.36 0.47 0.62 0.78 1.55 3.10 1.04 0.78 2.33 3.10 0.36 17.3 8.65 4.32
3/4 0.824 0.96 2.06 4.60 4.12 1.10 0.82 0.62 0.48 0.62 0.82 1.03 2.06 4.12 1.37 1.03 3.09 4.12 0.48 22.9 11.4 5.72
1 1.049 1.22 2.62 5.82 5.24 1.40 1.05 0.79 0.61 0.79 1.05 1.31 2.62 5.24 1.75 1.31 3.93 5.24 0.61 29.1 14.6 7.27
1-1/4 1.380 1.61 3.45 7.66 6.90 1.84 1.38 1.03 0.81 1.03 1.38 1.72 3.45 6.90 2.30 1.72 5.17 6.90 0.81 38.3 19.1 9.58
1-1/2 1.610 1.88 4.02 8.95 8.04 2.14 1.61 1.21 0.94 1.21 1.61 2.01 4.02 8.04 2.68 2.01 6.04 8.04 0.94 44.7 22.4 11.2
2 2.067 2.41 5.17 11.5 10.3 2.76 2.07 1.55 1.21 1.55 2.07 2.58 5.17 10.3 3.45 2.58 7.75 10.3 1.21 57.4 28.7 14.4
2-1/2 2.469 2.88 6.16 13.7 12.3 3.29 2.47 1.85 1.44 1.85 2.47 3.08 6.16 12.3 4.11 3.08 9.25 12.3 1.44 68.5 34.3 17.1
3 3.068 3.58 7.67 17.1 15.3 4.09 3.07 2.30 1.79 2.30 3.07 3.84 7.67 15.3 5.11 3.84 11.5 15.3 1.79 85.2 42.6 21.3
4 4.026 4.70 10.1 22.4 20.2 5.37 4.03 3.02 2.35 3.02 4.03 5.04 10.1 20.2 6.71 5.04 15.1 20.2 2.35 112.0 56.0 28.0
5 5.047 5.88 12.6 28.0 25.2 6.72 5.05 3.78 2.94 3.78 5.05 6.30 12.6 25.2 8.40 6.30 18.9 25.2 2.94 140.0 70.0 35.0
6 6.065 7.07 15.2 33.8 30.4 8.09 6.07 4.55 3.54 4.55 6.07 7.58 15.2 30.4 10.1 7.58 22.8 30.4 3.54 168.0 84.1 42.1
8 7.981 9.31 20.0 44.6 40.0 10.6 7.98 5.98 4.65 5.98 7.98 9.97 20.0 40.0 13.3 9.97 29.9 40.0 4.65 222.0 111.0 55.5
10 10.02 11.7 25.0 55.7 50.0 13.3 10.0 7.51 5.85 7.51 10.0 12.5 25.0 50.0 16.7 12.5 37.6 50.0 5.85 278.0 139.0 69.5
12 11.94 13.9 29.8 66.3 59.6 15.9 11.9 8.95 6.96 8.95 11.9 14.9 29.8 59.6 19.9 14.9 44.8 59.6 6.96 332.0 166.0 83.0
14 13.13 15.3 32.8 73.0 65.6 17.5 13.1 9.85 7.65 9.85 13.1 16.4 32.8 65.6 21.9 16.4 49.2 65.6 7.65 364.0 182.0 91.0
16 15.00 17.5 37.5 83.5 75.0 20.0 15.0 11.2 8.75 11.2 15.0 18.8 37.5 75.0 25.0 18.8 56.2 75.0 8.75 417.0 208.0 104.0
18 16.88 19.7 42.1 93.8 84.2 22.5 16.9 12.7 9.85 12.7 16.9 21.1 42.1 84.2 28.1 21.1 63.2 84.2 9.85 469.0 234.0 117.0
20 18.81 22.0 47.0 105.0 94.0 25.1 18.8 14.1 11.0 14.1 18.8 23.5 47.0 94.0 31.4 23.5 70.6 94.0 11.0 522.0 261.0 131.0
24 22.63 26.4 56.6 126.0 113.0 30.2 22.6 17.0 13.2 17.0 22.6 28.3 56.6 113.0 37.8 28.3 85.0 113.0 13.2 629.0 314.0 157.0

* By permission from PIPING HANDBOOK 4th Edition by Sabin Crocker, Copyright, 1945, McGraw-Hill Book Company, Inc.

** Referred to 1/2" Pipe.
NOTE. Only a partial list of Mueller Meter Yokes are in above list. Generally a flat allowance of 10 feet of pipe is adequate for any
Meter Yoke as few services are designed with narrow friction allowances.

Size
Meter Yokes

Catalog
Number

Riser
Equivalent

Length in Feet
Sched. 40

Steel
Type K
Copper

5/8" x 3/4" H-14111 - 7.8 5.65

5/8” x 3/4" H- 14121 - 8.33 5.96

5/8" x 3/4" H- 14026 9" 15.35 12.80

5/8" x 3/4" H- 14020 9" 10.20 7.18

5/8" x 3/4" H- 14020 15" 11.30 7.92

5/8" x 3/4" H- 14020 18" 14.60 10.20

5/8" x 3/4" H- 14090 20" 12.50 9.15

5/8" x 3/4" H- 10840 - 11.50 7.83

Size Fitting
Equivalent Length in Feet
Sched. 40

Steel
Type K
Copper

1/2" Corp. Stop 9.16 6.12

3/4" Corp. Stop 6.08 5.86

1" Corp. Stop 5.86 6.67

1-1/4" Corp. Stop 8.16 7.46

1-1/2" Corp. Stop 7.82 7.70

2" Corp. Stop 7.48 8.38

1/2" CurbStop 4.73 3.14

3/4" CurbStop 3.55 4.04

1" CurbStop 3.37 3.85

1-1/4" CurbStop 4.08 3.56

1-1/2" CurbStop 4.43 4.43

2" - 4.38 4.79

5/8" H- 10890- 10891
Meter Coupling .69 .28

3/4" H- 10890- 10891
Meter Coupling 1.28 .89

5/8" H- 10892 Meter
Coupling 2.48** 1.22**

3/4" H- 10892 Meter
Coupling 1.70 1.09
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DETERMINE THRUST IN PIPES AT BENDS & REQUIRED BALLAST

≔ϕmap 45 deg maximum angle of pipe bend on turn (2x22.5-degree)

≔γw 62.4 ――
lb

ft
3

unit weight of water

≔Elw 827.5 ft maximum elevation of water upstream

≔Elp 821.5 ft elevation of pipe invert 

≔dpipe 18 in inside diameter of pipe

≔Apipe =⋅π
⎛
⎜
⎝
――
dpipe

2

⎞
⎟
⎠

2

1.767 ft
2 flow area in pipe (full)

≔OD 22 in outside diameter of pipe

≔Dcover 5 ft depth of cover

≔Qp 15.0 ――
ft
3

s
Flow rate of single pipe 

≔Vp =――
Qp

Apipe

8.488 ―
ft

s
Velocity within  pipe 

≔Pp =⋅γw ⎛⎝ -Elw Elp⎞⎠ 374.4 ――
lb

ft
2

=Pp 2.6 ――
lb

in
2

Pressure in pipe from water

Force from Flow

≔Rxp =⋅⋅⋅⋅γw π
⎛
⎜
⎝
――
dpipe

2

⎞
⎟
⎠

2

Vp
2 ⎛⎝ -1 cos⎛⎝ϕmap

⎞⎠⎞⎠ 72.327 lbf x-direction velocity force within pipe 

≔Ryp =⋅⋅⋅⋅γw π
⎛
⎜
⎝
――
dpipe

2

⎞
⎟
⎠

2

Vp
2 ⎛⎝sin ⎛⎝ϕmap

⎞⎠⎞⎠ 174.612 lbf y-direction velocity force within pipe

Force from Pressure

x-direction pressure 

force within pipe ≔Rxpr =⋅⋅⋅⋅Pp π
⎛
⎜
⎝
――
dpipe

2

⎞
⎟
⎠

2

⎛⎝ -1 cos⎛⎝ϕmap
⎞⎠⎞⎠ 32.2 ―

ft

s
2

193.94 lbf

y-direction pressure 

force within pipe≔Rypr =⋅⋅⋅⋅Pp π
⎛
⎜
⎝
――
dpipe

2

⎞
⎟
⎠

2

⎛⎝sin⎛⎝ϕmap
⎞⎠⎞⎠ 32.2 ―

ft

s
2

468.213 lbf



Sum of All Forces

≔Np 2 number of  pipes

≔Σx =+⋅Rxp Np ⋅Rxpr Np 532.534 lbf Sum of forces in 

the x-direction

≔Σy =+⋅Ryp Np ⋅Rypr Np
⎛⎝ ⋅1.286 103 ⎞⎠ lbf Sum of forces in 

the y-direction

≔Rf =‾‾‾‾‾‾‾‾2
+Σx

2
Σy

2 ⎛⎝ ⋅1.392 103 ⎞⎠ lbf Resultant thrust force 

from velocity and 

pressure

Required Ballast

≔Wp 6.4 lb weight of pipe/ft table 5-8 ADS 

design handbook

≔Ww =⋅⋅γw Apipe 1 ft 110.27 lb weight of water per ft of pipe

≔Hc 2.5 ft ≔Widthc 3 ft ≔Lc 3 ft Dimensions of equivalent  

bulk bag

≔γsoil 115 pcf unit weight of soil

≔Wc =⋅⋅⋅Hc Lc Widthc γsoil
⎛⎝ ⋅2.588 103 ⎞⎠ lbf weight of bulk bag

≔δbag 38 deg interface friction angle 

between bag and ground

≔FS 1.2 Required factor of safety 

against sliding

≔Wbreq =―――
⋅Rf FS

tan⎛⎝δbag⎞⎠
⎛⎝ ⋅2.137 103 ⎞⎠ lbf Required bag weight to 

resist sliding

≔Nbags =―――
⎛⎝Wbreq

⎞⎠
Wc

0.826 Number of Bags to Resist 

Sliding

Soil Resistance and thrust Block (assumed):

≔γcon 155 pcf Assumed unit weight 

concrete

≔Ko =-1 sin ((30 deg)) 0.5 Assumed passive earth 



Ko sin (30 deg) 0.5 Assumed passive earth 

pressure coefficient of soil

≔Hc 2 ft ≔Widthc 2 ft ≔Lc 3 ft Dimensions of equivalent  

concrete block

≔Wc =⋅⋅⋅Hc Lc Widthc γcon
⎛⎝ ⋅1.86 103 ⎞⎠ lbf weight of concrete 

block

≔Fsoil =⋅⋅⋅Ko
⎛
⎜
⎝

⋅
⎛
⎜
⎝

+Dcover ――
OD

2

⎞
⎟
⎠
γsoil

⎞
⎟
⎠
OD 1 ft 623.715 lbf available soil force across 

pipe to resist thrust

≔Wcreq =⋅Rf FS ⎛⎝ ⋅1.67 103 ⎞⎠ lbf Required force to resist 

thrust

≔Pcreq =――
Wcreq

OD
910.851 ――

lbf

ft
Required pressure across the 

pipe to resist thrust

Fsoil < Wcreq so thrust block needed

≔Aconc =⋅2 ft 3 ft 6 ft
2 area of a concrete block 

2x2x3

≔Fblock =⋅⋅Ko
⎛
⎜
⎝

⋅
⎛
⎜
⎝

+Dcover ――
Hc

2

⎞
⎟
⎠
γsoil

⎞
⎟
⎠
Lc ft

⎛⎝ ⋅1.035 103 ⎞⎠ lbf available soil force across 

2x2x3 concrete block to 

resist thrust

Fblock > Wcreq so 1, 2x2x3 thrust block OK



Riprap Scour Calculations:

ELovertop2year

ELcofferdam

ELtailwater

ELcofferdambase

ELscour

Parameters

≔ELovertop2year 826.3 ft 2yr storm elevation for TOC of 825.0

≔ELcofferdam 825.0 ft Top of cofferdam of 825.0

≔ELcofferdambase 822.35 ft Bottom of cofferdam

≔ELtailwater2year 824.0 ft Overtopping will occur at a slow rate; 
tailwater is anticipated to develop for the 
short term conditions

≔Q2year 244.0 ――
ft

3

s
Based on Streamstats Report



Veronese 1973: determination of scour depth without riprap protection

2-year storm

≔K 1.32 Empirical coefficient associated with Veronese 1973

≔hd =-ELovertop2year ELtailwater2year 2.3 ft difference in water elevations

≔L 70 ft Length of embankment/
cofferdam subject to 
overtopping

≔q =――
Q2year

L
3.486 ――

ft
2

s
discharge per unit length of 
cofferdam

≔hd =―
hd

ft
2.3

remove units for formula 
calculation≔q =――

q

⎛
⎜
⎝
――
ft

2

s

⎞
⎟
⎠

3.486

≔Zs =⋅⋅K hd
.225 q .54 3.125 formula solves for ft of scour

≔Zs =⋅Zs ft 3.125 ft Scour anticipated to reach 
base of cofferdam. The 
formulation does not include 
effects of scour protectionSchoklitsch

2-year

≔γr 150 ――
lb

ft
3

Unit weight of riprap 
material

≔Vr =―――
350 lb

γr
2.333 ft3 Volume of riprap material 

based on dumped riprap 
M2.02.2



≔Rr =
⎛
⎜
⎝

⋅―
3

4
―
Vr

π

⎞
⎟
⎠

⎛
⎜
⎝
―
1

3

⎞
⎟
⎠

0.823 ft Radius of riprap material

≔Dn =⋅2 Rr 501.581 mm Assuming the D90 of the 
riprap material

≔H =-ELovertop2year ELtailwater2year 2.3 ft Difference in water elevations

≔q =――
Q2year

L
3.486 ――

ft
3

⋅s ft
Discharge per unit length of 
cofferdam

≔Dn =――
Dn

mm
501.581

≔H =―
H

ft
2.3

≔q =――
q

――
ft

3

⋅s ft

3.486

≔hs =⋅⋅⋅――
3.15

Dn
.32

H .2 q .57 ft 1.037 ft Scour depth below tailwater

=--ELtailwater2year hs ELcofferdambase 0.613 ft Scour is NOT anticipated 
should the D90 of bedding 
material be 501.6 mm. 
Single layer of riprap atop 
polyethylene sheeting will be 
sufficient.
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Calculation Cover Sheet
Project #: 21136.00 Calculation #: 001

Project: Lock Pond Road Control of Water Date: 08/05/2021

Subject/Task: Discharge Rip Rap

Status: -

Revision Summary :

Revision # Description Date

1 Original Calculation 08/05/2021

Description: Determine the required geometry of a riprap for dissipating energy from the 18-inch diameter by-pass pipes. 

References:

1. “Design Guide MD #6: Riprap Design Methods – A Collection of Design Examples and Related 

Information”.  Natural Resources Conservation Service, Maryland. January 2004.

2. Hwang, Ned and Houghtalen, Robert. “Fundamentals of Hydraulic Engineering Systems”  4th  Edition. 

1996. 

3.  HydroCAD results

Assumptions:

1. Intake inverts for pipes is at elevation 822.5

2. Discharge inverts for pipes is at elevation 821.5.

3. Length of the pipes is 170+/- feet.

4. Top of cofferdam elevation is 825 feet (allows head pressure build up)

5. From HydroCAD results analyzing the assumed pipe configuration maximum discharge flows are 

estimated to be 9.5 cfs from each pipes.

6. Assume no tailwater/free-discharge if upstream water is below 825.0 feet.

7. Riprap will be installed at the discharge to limit scour in the existing river bed.

Methodology: 

Flow Calculations: Flow rate from the assumed conditions were determined from a HydroCAD analysis with the above stated 

assumptions.  An overall discharge capacity from the pipes of 19 cfs was determined.  This equates to 9.5 

cfs from each pipe.  Through an 18-inch diameter (22-inch OD) pipe this equates to a pipe discharge 

velocity of 5.4 ft/sec
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Conclusions: Under elevated tailwater conditions a 10 foot long by 5.5 foot wide apron of 1-inch D50 material is needed.  

Under minimum tailwater conditions a 10-foot long by 11.5-foot wide apron of 4-inch D50 material is required.    

Recommendations:

Recommendation is to install the required M2.02.2 dumped riprap as called for on the plans at the pipe 

discharges.  Size of the proposed riprap is larger than the required stone to protect from scour so reducing 

the overall apron lengths/widths is acceptable as shown on Sheet 2.0 is acceptable at the pipe discharges.

If existing channel bedding meets these requirements additional riprap is not needed.



 D
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d50 of 1-inchesrequires a 10 foot
long x 5.5 foot wide
apron.
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requires a 10 foot
long x 11.5 foot wide
apron.



Design Guide MD#6 Riprap Design Methods
NRCS Engineering, Maryland
October, 2003

Page 22

Sheet 4 of 10

Based on check
the minimum D50
size is +/- 8 inches
so R-7 should be
okay

5.4fps (9.5 cfs from a 18-inch dia pipe)

D50 of 4-inches
therefore 10-inch
minus stone
acceptable.



08/05/2021

Seep&SLope - 825&827.gsz

2:1 Bags - seep const flow

1:241

Color Name Category Kind Parameters

825 top of 
cofferdam 
flow

Hydraulic Water Total Head 825 ft

Drainage Hydraulic Water Rate 0 ft³/sec

SUMP Hydraulic Water Pressure Head 0 ft

Color Name Material Model Vol. WC. Function K-Function Ky'/Kx'
Ratio

Rotation
(°)

M.dense Sand Saturated / Unsaturated M.Dense Sand m.dense sand 0.5 0

River Bed Saturated / Unsaturated River bed River Bed 1 0

sand bags Saturated / Unsaturated M.Dense Sand m.dense sand 1 0

COFFERDAM SEEPAGE AND SLOPE STABILITY - HIGH FLOW CONDITION
  Top of Cofferdam = 825 feet
  Upstream water = 825 feet
  Downstream water = 822 feet
  Excavation slopes = 2H:1V

Upstream water at 825 represents
the worst case workable condition.



flow rate at excavation

0 sec

W
a
te

r 
R

a
te

 (
ft

³/
s
e
c
)

Distance (ft)

-0.00013

-0.000135

-0.00014

-0.000145

-0.00015

-0.000155

-0.00016

-0.000165

-0.000125

-1 0 1

0.06732 gpm/ft

Upstream water at 825 represents
the worst case workable condition.



1.283

08/05/2021

Seep&SLope - 825&827.gsz

Slope Stability const flow

1:241

Color Name Material Model Unit 
Weight 
(pcf)

Effective 
Cohesion
(psf)

Effective 
Friction 
Angle (°)

Vol. WC. 
Function

Residual 
Water 
Content (% 
of Sat WC) 
(%)

M.dense Sand Mohr-Coulomb 115 0 37 M.Dense 
Sand

20

River Bed Mohr-Coulomb 125 0 36 River bed 10

sand bags High Strength 115

COFFERDAM SEEPAGE AND SLOPE STABILITY - HIGH FLOW CONDITION
  Top of Cofferdam = 825 feet
  Upstream water = 825 feet
  Downstream water = 822 feet
  Excavation slopes = 2H:1V
  Critical slope failure FS shown

Upstream water at 825 represents
the worst case workable condition.



08/05/2021

Seep&SLope - 825&827.gsz

2:1 Bags - seep flood flow start

1:241

Color Name Category Kind Parameters

825 flood 
flow START

Hydraulic Water Total Head 825.2 ft

Drainage Hydraulic Water Rate 0 ft³/sec

SUMP Hydraulic Water Pressure Head 0 ft

Color Name Material Model Vol. WC. Function K-Function Ky'/Kx'
Ratio

Rotation
(°)

M.dense Sand Saturated / Unsaturated M.Dense Sand m.dense sand 0.5 0

River Bed Saturated / Unsaturated River bed River Bed 1 0

sand bags Saturated / Unsaturated M.Dense Sand m.dense sand 1 0

COFFERDAM SEEPAGE AND SLOPE STABILITY - HIGH FLOW CONDITION
  Top of Cofferdam = 825 feet
  Upstream water = 825.3 feet
  Downstream water = 822 feet
  Excavation slopes = 2H:1V

Upstream water at 825.3 represents
the worst case non-workable
condition as cofferdam is
overtopping and work area is
flooding.



1.224

08/05/2021

Seep&SLope - 825&827.gsz

Slope Stability flood flow start

1:241

Color Name Material Model Unit 
Weight 
(pcf)

Effective 
Cohesion
(psf)

Effective 
Friction 
Angle (°)

Vol. WC. 
Function

Residual 
Water 
Content (% 
of Sat WC) 
(%)

M.dense Sand Mohr-Coulomb 115 0 37 M.Dense 
Sand

20

River Bed Mohr-Coulomb 125 0 36 River bed 10

sand bags High Strength 115

COFFERDAM SEEPAGE AND SLOPE STABILITY - HIGH FLOW CONDITION
  Top of Cofferdam = 825 feet
  Upstream water = 825.3 feet
  Downstream water = 822 feet
  Excavation slopes = 2H:1V

Upstream water at 825.3 represents
the worst case non-workable
condition as cofferdam is
overtopping, cofferdam has lost its
seal, and work area is flooding.



ADS Service: ADS representatives are committed to providing you 
with the answers to all your questions, including specifications, and 
installation and more.

The Most Advanced Name in Drainage Systems ®

n-12® ST IB PIPE (PER ASTM f2648)
N-12 corrugated dual-wall pipe was introduced in 1987. Today’s N-12 ST IB pipe 
(per ASTM F2648) is an engineered compound of virgin and recycled high density 
polyethylene resins to provide impressive material properties. The performance 
you’ve come to expect from N-12, with the added benefit of helping to promote 
responsible use of resources. Available in diameters from 4" to 60" (100 to  
1500 mm), N-12 pipe is replacing reinforced concrete pipe as a preferred product 
for storm water applications.

ADS N-12 ST IB pipe (per ASTM F2648) contains a superior built-in bell-and-
spigot joint. The joints are sealed by high-quality, factory-installed rubber gaskets 
that meet all the requirements of ASTM F477. A polyethylene bell minimizes 
joint distortion. The chipping and cracking that is common to concrete bells, is 
eliminated. 

ApplicAtions:
Storm Drains  Slope/Edge Drains
Retention/Detention Mining/Forestry/Industrial
Golf, Turf & Recreation Foundation Drains
Culverts/Cross Drains Downspouts/Roof Drainage
Grain Aeration  Land Reclamation
Waterways  Terracing
Ditch Enclosures

FeAtures:
• 4" – 60" (100 to 1500 mm) diameters available 
• Nominal 20 ft (6m) and 13 ft (4m) lengths available
• Bell and spigot joint design 
• In-line bell design
• Exceptional joint strength
• Excellent abrasion and corrosion resistance 
• Light weight 
• Fast installation times
• Structural strength will support H-25 live loads with 12” (300mm) minimum 

cover; 60” (1500mm) pipe requires 2’ (0.6mm) cover for H-25 loads

BeneFits:
• Variety of diameters and lengths that will fit in any 

project
• Joint only requires lube for fitting – ends are pushed 

together for easy field installation
• Unlike pipe from other manufacturers, there are no 

additional gasket materials, grout or sealing bands 
to transport and apply

• Installation cost savings from lower shipping costs, 
fewer people, and less heavy equipment required

• Hydraulic efficiency from smooth interior
• Long-term durability of HDPE



Advanced Drainage Systems, Inc. 
4640 Trueman Blvd., Hilliard, OH  43026 
1-800-821-6710  www.ads-pipe.com 

ADS “Terms and Conditions of Sale” are available on the ADS website, www.ads-pipe.com.
The ADS logo, the Green Stripe, and N-12® are registered trademarks of Advanced Drainage Systems, Inc. © 2010 Advanced Drainage Systems, Inc.
BRO 10628  01/10 (08334)

The Most Advanced Name in Drainage Systems ®

ADs n-12® st iB pipe (per AstM F2648) speciFicAtion

scope
This specification describes 4- through 60-inch (100 to 1500 mm) ADS N-12 ST IB pipe (per ASTM F2648) for use in 
gravity-flow land drainage applications.

pipe requireMents
ADS N-12 ST IB pipe (per ASTM F2648) shall have a smooth interior and annular exterior corrugations.
• 4- through 60-inch (100 to 1500 mm) shall meet ASTM F2648. 
• Manning’s “n” value for use in design shall be 0.012.

Joint perForMAnce
Pipe shall be joined using a bell & spigot joint meeting ASTM F2648. The joint shall be soil-tight and gaskets, when 
applicable, shall meet the requirements of ASTM F477. Gaskets shall be installed by the pipe manufacturer and 
covered with a removable wrap to ensure the gasket is free from debris. A joint lubricant supplied by the manufacturer 
shall be used on the gasket and bell during assembly.

Fittings
Fittings shall conform to ASTM F2306. Bell and spigot connections shall utilize a spun-on or welded bell and valley or 
saddle gasket meeting the soil-tight joint performance requirements of ASTM F2306.

MAteriAl properties
Material for pipe production shall be an engineered compound of virgin and recycled high density polyethylene 
conforming with the minimum requirements of cell classification 424420C, (ESCR Test Condition B) for 4- through 
10-inch (100 to 250 mm) diameters, and 435420C, (ESCR Test Condition B) for 12- through 60-inch (300 to 
1500 mm) diameters, as defined and described in the latest version of ASTM D3350, except that carbon black 
content should not exceed 4%. The design engineer shall verify compatibility with overall system including structural, 
hydraulic, material and installation requirements for a given application.

instAllAtion
Installation shall be in accordance with ASTM D2321 and ADS’s published installation guidelines, with the exception 
that minimum cover in trafficked areas for 4- through 48-inch (100 to 1200 mm) diameters shall be one foot (0.3 
m), and for 60-inch (1500 mm) diameters, the minimum cover shall be 2 ft (0.6 m) in single run applications. 
Backfill for minimum cover situations shall consist of Class 1 (compacted), or Class 2 (minimum 90% SPD) material. 
Maximum fill heights depend on embedment material and compaction level; please refer to Technical Note 2.02. 
Contact your local ADS representative or visit our website at www.ads-pipe.com for a copy of the latest installation 
guidelines.

pipe DiMensions

        Nominal Diameter, in (mm)

 Pipe I.D., in.  4 6 8 10 12 15 18 24 30 36 42 48 60
 (mm) (100) (150) (200) (250) (300) (375) (450) (600) (750) (900) (1050) (1200) (1500)

 Pipe O.D.**, in.  4.8 6.9 9.1 11.4 14.5 18 22 28 36 42 48 54 67
 (mm) (122) (175) (231) (290) (368) (457) (559) (711) (914) (1067) (1219) (1372) (1702)

 Perforations  All diameters available with or without perforations.

* Check with sales representative for availabiltity by region.
**Pipe O.D. values are provided for reference purposes only, values stated for 12- through 60-inch are ± 1 inch.  Contact a sales representative for exact values.

For more information on ADS N-12 ST IB pipe (per ASTM F2648) and other ADS products, please contact our Customer Service Representatives at 1-800-821-6710.









Dirtbag dewatering bags remove silt, sand, and other debris 
from pumped water on construction sites, ponds, dredging 
locations and more. 

The bag easily connects to a pump discharge hose using 
the 4” neck and sewn in attachment straps. To increase the 
effectiveness of Dirtbag’s filtration system, ACF Environmental 
recommends placing the product on a bed of hay bales or 
aggregate to maximize water flow through the surface area 
of the bag. Doing so also helps protect the surrounding area 
from erosion, sediment displacement and the pollution of 
receiving waters. Under most circumstances, a 15x15 Dirtbag 
can pass up to 500 gallons of water per minute. 

USE GUIDELINES:

- Dirtbag must be monitored at all times during use 
(over-filling may cause rupture)

- Flow and removal rates vary based on particle size/    	
  sediment composition

- To increase flow rate place Dirtbag on aggregate, straw 
bales, or other porous surfaces 

- Dirtbag is full when it can no longer efficiently pass water 
at a reasonable rate 

ADVANTAGES:

FILTERS SILT, SAND, AND FINES OUT OF PUMPED WATER

- High flow rate 
- 15’ x 15’ Dirtbag is rated up to 500 GPM pump
- Built-in neck receives up to 4” discharge hose

- Removes sediment, trash, and debris
- Economical alternative to other methods
- Custom sizes available upon request 

For more information about Sediment and Perimeter Control, �contact Inside Sales at 800.448.3636
email at info@acfenv.com

SEDIMENT AND PERIMETER CONTROLDIRTBAG®
DEWATERING BAG

9.19

*Full product specifications are available on the Dirtbag product page at www.acfenvironmental.com*



800.448.3636
acfenvironmental.com�

LET’S GET IT DONE
SPECIFICATIONS
Dirtbag sizes include: 4’ x 6’ | 5’ x 5’ | 8’ x 10’ | 10’ x 10’  | 15’ x 15’ | and custom sizes on request

PROPERTY TEST METHOD MARV 
Weight ASTM D3776 8 oz/yd
Grab Strength (Tensile) ASTM D4632 205 lbs
CBR Puncture ASTM D6241 525 lbs
UV Resistance ASTM D4355 70%
Apparent Opening Size (AOS) ASTM D4751 80 US std. sieve
Flow Rate ASTM D4491 90 gal/min/ft2

Permittivity ASTM D4491 1.4 sec-1

DISCLAIMER: Use of dewatering bags is a standard construction 
method throughout the U.S. ACF Environmental in not liable for 
any damage caused by rupture or over-filling of Dirtbag. If Dirtbag 
fails to fully pass pumped water, turn off pump and contact ACF 
Environmental at 800-448-3636. 

Dirtbag® seam test results (ASTM D4884)

NONWOVEN DIRTBAG WOVEN DIRTBAG
Maximum load 786 lbs Maximum load 934 lbs
Maximum strength 1178 lb/ft Maximum strength 1402 lb/ft

NOTE: Each test result was derived from a material failure rather than a stitch failure. 

Testing Details:

Dirtbag has been tested under ASTM 
D-7880 and ASTM-7701. These are 
standard test methods for determining 
flow rate of water and suspended solids 
retention from a closed geosynthetic bag. 
Testing summary available upon request.
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